Biological activity and biotechnological aspects of peptide nucleic acid.
During the latest decades a number of different nucleic acid analogs containing natural nucleobases on a modified backbone have been synthesized. An example of this is peptide nucleic acid (PNA), a DNA mimic with a noncyclic peptide-like backbone, which was first synthesized in 1991. Owing to its flexible and neutral backbone PNA displays very good hybridization properties also at low-ion concentrations and has subsequently attracted large interest both in biotechnology and biomedicine. Numerous modifications have been made, which could be of value for particular settings. However, the original PNA does so far perform well in many diverse applications. The high biostability makes it interesting for in vivo use, although the very limited diffusion over lipid membranes requires further modifications in order to make it suitable for treatment in eukaryotic cells. The possibility to use this nucleic acid analog for gene regulation and gene editing is discussed. Peptide nucleic acid is now also used for specific genetic detection in a number of diagnostic techniques, as well as for site-specific labeling and hybridization of functional molecules to both DNA and RNA, areas that are also discussed in this chapter.